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DETAILED ACTION 

1 . Original claims 1-1 1 are pending. 

Claim Objections 

2. Claim 2 objected to because of the following informalities: ''and," is interpreted as ", 
and". Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 5 and 1 1 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 5 recites the limitation "said command decoder". There is insufficient antecedent 
basis for this limitation in the claim. Claim 1 1 depends on claim 5. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1, 9, and 10 are rejected under 35 U.S.C. 103(a) as being obvious over Wu et al, 
U.S. Patent No. 6,507,888 ("Wu"), in view of Kim et al., U.S. Patent No. 6,134,180 ("Kim"). 

As per claim 1, Wu teaches a memory configuration, comprising: 
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at least two semiconductor memory modules, including a first semiconductor memory 
module and a second semiconductor memory module (fig. 2, SDR module arrays 230 and 240), 
controlled by internal clock signals (fig. 1, clock signal MCK; col. 3, lines 57-61; fig. 2, 
conversion device 220 signals to both SDR module arrays), said two semiconductor memory 
modules output or receive data in SDR mode; 

an interface device for receiving or outputting the data in DDR mode (fig. 2, chipset 210; 
col. 3, lines 41-52, chipset 210 supports DDR); and 

a conversion device connected between said interface device and said two semiconductor 
memory modules to route the data for outputting or reception (fig. 1, conversion device 10; fig. 
2, conversion device 220). 

However, Wu does not expressly teach SDR mode as outputting or receiving data only on 
one of a rising edge and a falling edge of a clock signal. Kim teaches that SDR mode allows 
reading or writing a single word on every rising (or falling) edge of a clock signal (col. 1, lines 
19-29). At the time of the invention, it would have been obvious to one of ordinary skill in the 
art Wu's semiconductor memory modules implicitly output or receive data only on one of a 
rising edge and a falling edge of a clock signal, since such implementation of single data rate 
(SDR) mode is well established (Kim, col. 1, lines 19-29). 

Kim teaches fiirther that DDR mode allows receiving data on a rising edge and a directly 
succeeding falling edge of an external clock signal (figs. 2 & 5, write data WOa and WOb are 
center aligned with rising and falling edges of external clock; col. 1, lines 56-67), and allows 
outputting data between the rising edge and the directly succeeding falling edge of the external 
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clock signal (figs. 2 & 5, read data R2d and R2b are edge aligned with rising and falling edges of 
external clock). 

As per claim 9, Wu teaches said conversion device contains a signal generator for 
generating a clock signal (fig. 1, clock controller 120; coL 3, lines 57-61). Kim teaches the edges 
of a clock signal are oriented to edges of a data signal during a data outputting (fig. 5, edges of 
strobe oriented to read data R3d; col. 8, line 66 - col. 9, line 5; col. 9, lines 49-59) and are 
oriented to a binary signal level of the data signal during a data inputting (fig, 5, edges of strobe 
oriented to write data WOa, WOb; col. 5, SDR mode is similar). 

As per claim 10, Wu teaches said conversion device has at least two further memory 
modules for storing a respective further bit of a data word, one of said further memory modules 
is connected in parallel with said first semiconductor memory module and another of said further 
memory modules is coimected in parallel with said second semiconductor memory module (fig. 
5, conversion device 520 has modules 540-546 connected in parallel). 

5. Claims 2-4, and 6-8 are rejected under 35 U.S.C. 103(a) as being obvious over Wu/Kim, 
as appUed to claims 1 and 2 above, and further in view of Karabatsos, U.S. Patent No. 
6,2446,158. 

As per claim 2, Kim teaches feeding the external clock signal to an interface device (fig. 
3, external clock K; col. 5, lines 29-32), and generating complementary clock signals (fig. 3, 
complementary strobe KQ; col. 8, line 66 - col. 9, line 5). However, Kim does not expressly 
teach separately feeding individual complementary clock signals to first and second memory 
modules. Karabatsos teaches feeding a first clock signal to a first memory module, and feeding a 
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delayed version of the first clock signal to a second memory module (fig. 3 A, 100 MHz to 
memory chip A and delayed 100 MHz to memory chip B). Karabatsos further teaches that the 
delayed clock signal is a complementary signal (figs. 3C & 3E; col. 5, lines 49-54, delayed by on 
half period). At the time of the invention, it would have been obvious to one of ordinary skill in 
the art to apply Karabatsos' separate feeding of individual complementary clock signals to 
Wu/Kim's memory configuration. A motivation for doing so would have been to facilitate DDR 
operation with SDR memory modules (Karabatsos, col. 6, lines 23-33). 

As per claim 3, Karabatsos teaches generating complementary clock signals with a phase 
locked loop (fig. 6; col. 9, lines 3-14). A delay locked loop is a variation of a phase locked loop. 

As per claim 4, Wu teaches said conversion device has a command decoder for detecting 
a command for receiving data (fig. 1, instruction controller 122). Kim teaches a command 
decoder (fig. 3, control logic 304) for which the command for receiving data contains at least two 
signal pulses present on the rising edge of the external clock signal (fig. 5, signals B1-B3; col. 6, 
lines 12-22 & 34-42). Karabatsos teaches a half clock period delay between first and second 
memory modules (fig. 3 A; col. 5, lines 49-54). 

As per claim 6, Kim teaches the command for receiving data contains the two signal 
pulses that each have a low level and are centered with respect to two rising edges of the external 
clock signal that are separated by two clock periods (fig. 5, signals Bl and B3 are separated 
during periods C2 and C3). 

As per claim 7, Karabatsos teaches individual switches for each memory module (fig. 3 A, 
switch 1 10 for chip A and switch 1 1 1 for chip B), which are dependent on the external clock 
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signal (figs. 3D & 3F). A three terminal, changeover switch would be an obvious substitute for 
the two individual switches. 

As per claim 8, Karabatsos teaches alternately connecting the data bus between the two 
memory modules (col. 6, lines 2-21). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Albert Wang whose telephone number is 571-272-3669. The 
examiner can normally be reached on M-F (9:30 - 6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas C. Lee can be reached on 571-272-3667. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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